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[57] ABSTRACT

fixed to a trigger blade (4) and a two-armed firing lever
(5) pivoting in the breech housing, the first lever arm
(Sa) being directly or indirectly connected to a firing
sear (7) which holds a retainer (10) on the end (11a) of
the firing pin in the cocked position, whereby the firing
spring exerts a turning moment on the firing lever (§) in
the cocked position, through the firing pin, the retainer
(10) and the firing sear (7). A link (13) is hinged at one
end to the trigger blade (4) and at the other end to the
second lever arm (86) by means of two hinge axes (14,
15) running parallel to the trigger axis (3). The first
hinge axis (14) at the trigger blade is so arranged rela-
tive to the second hinge axis (15) at the second lever
arm (5b) that, in the cocked position (FIGS. 2, 4, 6) of
the firing mechanism, the link (13) is in compression,
and the second hinge axis (15) lies a small distance (a)
from a straight connecting line (V) running through the
first hinge axis (14) and the trigger axis (3). Accord-
ingly, on cocking the second hinge axis (15) 1s moved
slightly over-center beyond a dead-point position of the
link (13) determined by the connecting line (V). A stop
(16) is provided on the trigger blade (4) which stop
limits the over-center movement of the link (13) and on
which the link (13) bears in the cocked position under
the action of the turning moment (M).

The firing mechanism for a rifle comprises a trigger (2) 6 Claims, 6 Drawihg Sheets
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1
FIRING MECHANISM FOR A RIFLE

'The invention relates to a firing mechanism for a rifle,
with a trigger pivoting about a trigger axis in a breech
housing, the trigger being fixed to a trigger blade, and a
two-armed firing lever pivoting about a pivotal axis
arranged in the breech housing parallel to the trigger
axis, the first lever arm of the lever being connected
directly or indirectly to a firing sear which holds a
retainer on the end of the firing pin in the cocked posi-
tron, the second lever arm cooperating with the trigger
blade, wherein the firing spring exerts a turning moment
on the firing lever in the cocked position of the firing
mechanism through the firing pin, the retainer and the
firing sear.

In known firing mechanisms of this kind (cf. Stuart
Otteson, ““The bolt action”, Volume II, 1985, page 62)
the firing lever is provided with a detent shoulder
which bears on a complementary detent shoulder on the
trigger blade. The overlap of these two detent shoulders
in the cocked position can be adjusted by an adjusting
screw, whereby the firing resistance or the trigger
weight 1s determined. By the firing resistance is under-
stood the resistance of the trigger on the rifle which has
to be overcome in order to release the lock and fire the
shot. The strength of the resistance depends in the
known firing mechanism essentially on the overlap of
the detent shoulders, a trigger spring acting on the trig-
ger blade and the strength of the firing spring. In order
that the firing resistance shall always be the same once
adjusted, the detent shoulders must be machined with
great precision. The value is frequently set to the small-
est possible firing resistance. With a small firing resis-
tance however the detent shoulders overlap only by a
small amount and an increased contact pressure results,
which can lead to premature wear of the detent shoul-
ders. This then has the further disadvantage that the
detent shoulder engagement can be released with even
slight vibration and a shot be fired inadvertently. The
main disadvantage of this known firing mechanism
however consists in that the {rigger blade only bears
loose on the firing lever and is not connected thereto.
Apart from the firing spring a second spring must there-
fore be provided, which acts on the firing lever and
swings this back into its cocked position on cocking the
firing mechanism. This second spring should however
only be relatively weak, so that it does not impede the
movement of the retainer on firing a shot. It can there-
fore happen that, with contamination or icing up of the
firing mechanism, the small spring force is insufficient
to swing the firing lever back. The firing mechanism
can no longer be cocked and the rifle cannot be used
any more until it 1s cleaned or de-iced.

The invention is therefore based on the object of
providing a firing mechanism for a rifle of the kind
mitially referred to which operates without trouble
even when contaminated or iced up, is simple to make,
has a small firing resistance and is nevertheless held
reliably in the cocked position.

This is achieved according to the invention in that a
link 1s hinged at one end to the trigger blade and at the
other end to the second lever arm by means of two
hinge axes running parallel to the trigger axis, in that the
first hinge axis at the trigger blade is so arranged rela-

tive to the second hinge axis at the second lever arm

that, in the cocked position of the firing mechanism, the
link i1s in compression, and the second hinge axis lies a
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small distance from a straight connecting line running
through the first hinge axis and the trigger axis,
whereby on cocking the second hinge axis is moved
shghtly over-center beyond a dead-point position of the
Iink determined by the connecting line, and in that a
stop 1s provided on the trigger blade which limits the
over-center movement of the link and on which the link
bears in the cocked position under the action of the
turning moment exerted on the firing lever.

With the novel firing mechanism the trigger blade
and the firing lever are connected in hinged and con-
strained manner by the link. Accordingly, if the trigger
blade is returned to its cocked position under the action
of the trigger spring, after firing a shot, the firing lever
1S also necessarily swung back into its cocked position.
Therefore, when the movement of the firing lever is
prevented by contamination or icing up and the force of
the trigger spring is insufficient to return the trigger
blade and thus the firing lever also to the cocked posi-
tion, it 1s possible to use a finger to press on the trigger
from behind and so overcome the force of resistance
resulting from contamination or icing up. The parts of
the firing mechanism can therefore be forcibly brought
back into their cocked position and the rifle can be used
again in any situation. Moreover an additional spring,
which 1s otherwise necessary to swing the firing lever
back, can be obviated.

By means of the link and the arrangement of its hinge
axes, locking of the firing mechanism is achieved by a
kind of toggle lever. The firing resistance is therefore
determined essentially by the turning moment created
on the trigger by the firing spring and by the distance by
which the second hinge axis is moved over-center in the
cocked position. Since this distance can be made very
small and for example may be only 0.1 mm in size, a
very light trigger characteristic can be obtained. How-
ever the firing mechanism is held safely in the cocked
position by the toggle-like locking. The cost of manu-
facture 1n making the link and the bores for the hinge
axes i1s small compared with the manufacture of preci-
sion detent shoulders. There is also no danger of prema-
ture firing. Moreover the firing resistance is indepen-
dent of the various frictional conditions, since the fric-
tion at the hinge axes is relatively small and constant.
Moreover the novel firing mechanism has a short deto-
nation delay time since there are no long levers which
lead to long lock dead times.

Advantageous developments of the invention are
characterized in the dependent claims.

The invention i1s explained in more detail with refer-
ence to embodiments shown in the drawings, in which:

FIG. 11s a longitudinal section of first embodiment of
the firing mechanism in the cocked position, approxi-
mately natural size,

FIG. 2 shows part of this firing mechanism in the
cocked position,

FIG. 3 shows part of this firing mechanism in fired
position,

FIG. 4 shows part of a second embodiment of the
firing mechanism in cocked position,

FIG. 5 shows this second firing mechanism in fired
position,

FIG. 6 shows a third embodiment in cocked position.

The trigger 2 is pivotally mounted about the trigger
axis 3 in the breech housing 1. The trigger 2 is fixed to
the trigger blade 4. A two-armed firing lever 5 is more-
over pivotally mounted in the breech housing 1 about a
pivotal axis 6 running parallel to the trigger axis 3. In
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this embodiment a firing sear 7 is directly mounted on
the first lever arm Sa of the firing lever. The firing sear
7 1s thus a unitary pan of the firing lever 3. The firing
sear 7 comprises a detent shoulder surface 8 which bears
on a detent shoulder surface 9 on the retainer 10 in the
cocked position of the firing mechanism. The retainer
10, which 1s also referred to as a firing pin head, is dis-
posed at the rear end 11a of the firing pin 11. This is
spring loaded in the direction A in the cocked position
of the firing mechanism by the firing spring 12.

The trigger blade 4 1s drivably connected by a link 13
to the second lever arm Sb of the firing lever 5, the link
13 being hinged to the trigger blade 4 by a first hinge
axis 14 and to the second lever arm 36 by a second hinge
axis 15. Both hinge axes 14, 15 run parallel to the trigger
axis 3. In the cocked position of the firing mechanism, as
shown in FIGS. 1 and 2, the firing spring 12 exerts a
turning moment M on the firing lever 5 through the
firing pin 11, the retainer 10 and the firing sear.

The first hinge axis 14 and the second hinge axis 15
are so arranged on the firing blade 4 and the second
lever arm 5b respectively that, in the cocked position
(FIG. 2) of the firing mechanism, the link is put in com-
pression by the turning moment M. For this the second
hinge axis 15 must lie a small distance a to the side of a
straight connecting line V running through the first
hinge axis 14 and the trigger axis 3. The distance a is
shown greatly exaggerated in FIGS. 2 and 4 of the
drawings for clarity. It amounts in actuality to about 0.1
mm only. A stop 16 i1s moreover provided on the trigger
blade 4, which so limits the stroke of the link 13 when
cocking that the second hinge axis 15 can only move
through the distance a slightly over-center beyond a
dead point position of the link 13 determined by the
connecting line V. The link 13 lies against the stop 16
under the action of the turning moment M exerted on
the firing lever § in the cocked position.

The stop 16 is advantageously arranged fixed on the
trigger blade 4, whereby the construction is simplified
on the one hand and on the other adjustment of the
trigger characteristic is unnecessary. The trigger char-
acteristic, which 1s determined by the turning moment
M and the distance a, remains constant over the lifetime
of the rifle, on account of the fixed stop 16.

FIGS. 1 and 2 show the firing mechanism in cocked
state. In this cocked state the link 13 is pressed against
the stop 16 by the turning moment M, whereby the
whole firing mechanism is locked safe from shocks. To
fire a shot, the trigger 2 is moved in the direction Z,
which requires only a relatively small finger force, since
the trigger resistance can be kept very small and the
frictional forces on the hinge axes 14, 15 are negligibly
small. By virtue of the pivotal movement of the trigger
2 in the direction Z, the right end of the trigger blade 4
1s swung upwardly, whereby the connecting line V
passes beyond the second hinge axis. The link 13 thus
moves over 1its dead point. The two-armed lever 5 can
now turn under the action of the turning moment M, in
the direction of the turning moment. Through this the
firing sear 7 released the retainer 10 and the firing pin 11
shoots to the left in the direction A under the action of
the firing spring 12. During the pivotal movement of
the firing lever 5§ about the pivotal axis 6 the right end
of the trigger blade 4 is pushed up further by the link
and finally assumes the position shown in FIG. 3. When
the trigger 2 is finally released and the firing pin 11 is
moved 1n cocking the firing mechanism against the
force of the spring 12 and in the opposite direction to
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the arrow A, back into its cocked position, the parts of
the finng mechanism are forced to return under the
action of the trigger spring 17 acting on the trigger
blade 4, into their cocked position shown in FIG. 2. As
soon as the retainer 10 bears on the firing sear 7 again,
the turning moment M is exerted on the firing lever 5
again, which locks the firing mechanism securely, since
the second hinge axis 15 is again located above the dead
point position of the link 13 determined by the connect-
ing line V.

In the embodiment of the firing mechanism shown in
FIGS. 4 and 5, which differs from the embodiment
previously described essentially only in the form and
arrangement of the firing sear 7', parts which have the

same function as in the previously described embodi-
ment are denoted with the same reference numerals, in
spite of a somewhat different structural form. The

above description thus applies equally to the embodi-
ment shown in FIGS. 4 and 5. In the embodiment
shown 1in FIGS. 4 and 5 the firing sear 7' is arranged on
the one end of a rod 18 slidable in the breech housing 1
substantially perpendicular to the firing pin axis S. The
rod 18 has its other end pivoted to the first lever arm 5a
of the firing lever § by a transverse axis 19. In this em-
bodiment the detent shoulder surfaces 8, 9’ provided on
the retainer 10’ and the firing sear 7' and bearing on one
another in the cocked position are disposed obliquely
relative to the sliding direction B or obliquely relative
to the firing pin axis S. In the cocked position the ten-
stoned firing spring acts with an obliquely directed
force P on the oblique detent shoulder surfaces 8’ 9'. A
component of force K results in the sliding direction B
of the rod 18. This component of force K exerts a turn-
ing moment M1 on the firing lever 5, which, in the
cocked position, presses the link 13 similarly as in the
embodiment described above with its projection 13a
against the stop 16 and thus locks the parts of the firing
mechanism. After operation of the trigger 2 the parts of
the firing mechanism assume the fired position shown in
FIG. 3.

While the stop 16 is also in the form of a transverse
pin fixed on the trigger blade in the embodiment shown
in FIGS. 4 and 5, in the embodiment shown in FIG. 6,
the stop 16a is formed by the upper end of an adjusting
screw 20, whereby the distance a and thus the trigger
resistance can be adjusted. The adjusting screw 20 can
be fixed in its adjusted position by a locking screw 21.
Otherwise the embodiment shown in FIG. 6 corre-
sponds to the embodiment according to FIGS. 4 and 5.

What 1s claimed is:

1. In a firing mechanism for a rifle, with a trigger
pivoting about a trigger axis in a breech housing, the
trigger being fixed to a trigger blade, and a two-armed
firing lever pivoting about a pivotal axis arranged in the
breech housing parallel to the trigger axis, the first lever

~arm of the lever being connected directly or indirectly

to a firing sear which holds a retainer on the end of the
firing pin in the cocked position, the second lever arm
cooperating with the trigger blade, wherein the firing
spring exerts a turning moment on the firing lever in the
cocked position of the firing mechanism through the
firing pin, the retainer and the firing sear, the improve-
ment wherein that a link (13) is hinged at one end to the
trigger blade (4) and at the other end to the second lever
arm (350) by means of two hinge axes (14, 15) running
parallel to the trigger axis (3), in that the first hinge axis
(14) at the trigger blade is so arranged relative to the
second hinge axis (15) at the second lever arm (554) that,
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in the cocked position (FIGS. 2, 4, 6) of the firing mech-
anism, the link (13) is in compression, and the second
hinge axis (15) lies a small distance (a) from a straight
connecting line (V) running through the first hinge axis
(14) and the trigger axis (3), whereby on cocking, the
second hinge axis (15) is moved slightly over-center
beyond a dead-point position of the link (13) determined
by the connecting line (V), and in that a stop (16, 16¢q) is
provided on the trigger blade (4) which limits the over-
center movement of the link (13) and on which the link
(13) bears in the cocked position under the action of the
turning moment (M, M1) exerted on the firing lever (5).

2. A mechanism according to claim 1, wherein the
stop (16) 1s fixed on the trigger blade (4).

3. A mechanism according to claim 1, wherein the
stop 16¢ 1s adjustable on the trigger blade (4).
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4. A mechanism according to claim 3, wherein the
stop 1s formed by one end (16a) of an adjusting screw
(20) provided in the trigger blade (4).

5. A mechanism according to claim 1, wherein the
firing sear (7’) is arranged on one end of a rod (18)
shidable in the breech housing (1) substantially perpen-
dicular to the axis (S) of the firing pin, the other end of
the rod being hinged to the first lever arm (5a) of the
firing lever (5).

6. A mechanism according to claim 5, wherein the
detent shoulder surfaces (8’ 9') provided on the retainer
(10') and the firing sear (7') and bearing against each
other in the cocked position are disposed obliquely
relative to the direction (B) in which the rod (18) slides

or to the firing pin axis (S) .
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